An outbreak of enterocolitis due to Campylobacter spp. in a beagle colony
Corrie Brown, Vicki Martin, Sharon Chitwood Over a 6-week period in spring 1997, 8 beagle dogs from a commercial colony were presented to the Athens Veterinary Diagnostic Laboratory with a history of chronic diarrhea and failure to thrive. Animals ranged in age from 6 weeks to 8 months and included both males and females. All 8 animals were in poor body condition, with rough hair coats. Gross intestinal abnormalities were noted in all, with the most frequent finding being flaccid small and large intestines containing frothy, malodorous, and sometimes mucoid ingesta. Histologically, all had similar changes in the As a result of the positive Campylobacter spp. cultures, immunohistochemistry (IHC) for Campylobacter antigen was performed on intestinal tissues of all dogs. Formalinfixed, paraffin-embedded sections were cut at 3 m, deparaffinized, and rehydrated. No antigen retrieval methods were utilized. Endogenous hydrogen peroxide activity was quenched with 3% H 2 O 2 , and sections were blocked with 2% normal rabbit serum and then incubated with goat anti-Campylobacter antibody, c diluted 1:15,000. Secondary antibody was biotinylated rabbit anti-goat immunoglobulin, followed by avidin-biotin-peroxidase and diaminobenzidine substrate. Sections were counterstained lightly with hematoxylin. Tissues from 3 dogs with no history of diarrhea were also stained in this manner as negative controls. One of these dogs was a kennel cohort that died of another cause, severe anemia.
Positive IHC staining was found in all 8 of the dogs tested and was present most consistently in colon; all 7 of the available colons had distinct clusters of bacteria that were labeled immunohistochemically (Fig. 2) . Antigen was most dense within the deeper portions of the crypts but was present at all levels. Positive IHC staining was also seen in the small intestine of 2 of the 8 dogs; it was confined to the ileum and had the same pattern as that seen in the large intestine, i.e., accumulations of bacteria within crypts or adjacent to the epithelial surface of villi. IHC staining of both large and small intestine from dogs with no history of diarrhea was negative.
Both Campylobacter jejuni and C. coli are common causes of diarrhea in humans. Various Campylobacter species have been associated with diarrhea in animals, including C. jejuni, C. coli, and C. fetus. In dogs, Campylobacter may be carried chronically without clinical disease, and dogs kept in communal situations or dogs Ͻ6 months of age have a higher rate of carriage. 1, 5, 6 Nevertheless, Campylobacter infection has been associated with diarrhea in dogs. 3, 7 In a Swedish study, Campylobacter was isolated from 29.6% of dogs with diarrhea and was considered the primary cause of the diarrhea in dogs in more than half of these cases because no other etiologic agents were detected. 7 In a situation similar to that described here, 10 of 18 3.5-month-old beagles in a laboratory colony became diarrheic. Campylobacter jejuni was cultured from 9 of these dogs and was considered the primary cause of the diarrhea. 3 Some authors have suggested that Campylobacter species may be opportunistic or synergistic with other disease agents and thus more likely to cause disease when other agents have already disrupted the mucosa, allowing for more effective colonization. 2, 3, 7 In a study involving the experimental inoculation of dogs with C. jejuni, 3-week-old gnotobiotic beagle puppies experienced malaise, loose feces, and tenesmus. Intestinal lesions consisted of a moderate, superficial erosive colitis progressing to a proliferative response, with numerous bacteria evident on the surface and in the lumen of the upper half of the crypts. Ultrastructural examination revealed organisms morphologically consistent with Campylobacter spp. established in largest numbers in the colon but also present in lower numbers in cecum and small intestine. 3 In a previous study, 4 19 6-8-week-old conventional puppies were inoculated with C. jejuni, monitored clinically, and euthanized at intervals up to 10 days postinoculation. Diarrhea that varied from fluid to mucoid was seen in all the puppies. Grossly, the only lesion noted was enlargement of mesenteric lymph nodes. Although there was no microscopic evidence of in-flammation, both histologically and ultrastructurally, numerous bacteria were present on the mucosa of the cecum and colon, with lesser numbers in the small intestine.
In the present study, the 8 beagle puppies from a laboratory colony had similar gross and histologic findings consisting of flaccid and fluid-filled intestines and enterocolitis, which was most prominent in the ileum. Based on routine ancillary diagnostic testing, infectious causes of diarrhea were limited to coccidia in 1 dog and canine coronavirus in another. Special procedures for Campylobacter isolation were performed for 3 dogs; 2 of the 3 were positive. Positive evidence of colonization of intestinal mucosa by Campylobacter was seen immunohistochemically in all 8 dogs, with no evidence of similar intestinal colonization in 3 negative control dogs. These results indicate that Campylobacter infection was a significant, if not the primary, cause of disease in these animals, although definitive proof was not obtained. According to the manufacturer's specifications, the primary antibody, goat anti-Campylobacter, will react with a broad spectrum of Campylobacter species, including C. jejuni, C. coli, C. fetus, C. concisus, and C. mucosalis; the species of Campylobacter infecting these dogs could not be determined. The use of IHC methods is helpful in delineating the presence of large numbers of these organisms in the gut.
